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(57) Abstract: An elongated section of steel 
tubing (30) has an outer circumferential surface 
and an inner circumferential surface defirang 
an elongated axial passage through the tubing. 
An expansion mandrel (10) is moved through 
the tubing for radially expanding the tubing. An 
impact member (40) is provided for travel through 
the length of the axial passage. A plurafity of 
movable impactors (42) are mounted to extend 
from the impact member. The impactors arc driven 
for repeated contact with the inner circumferential 
surface as the impact member is moved through 
the tubing subsequent to the expansion mandrel 
for contacting the expanded inner circumferential 
surface along the entire length of the axial passage. 
Movement of the impactors is ultrasonic. 
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(57) Abstract: An elongated section of steel tubing (30) has an outer 
circumferential surface and an inner circumferential surface defining 
an elongated axial passage through the tubing. An expansion 
mandrel (10) is moved through the tubing for radially expanding the 
tubing. An impact member (40) is provided for travel through the 
length of the axial passage. A plurality of movable impactors (42) 
are mounted to extend from the impact member. The impactors are 
driven for repeated contact with the inner circumferential surface as 
the impact member is moved through the tubing subsequent to the 
expansion mandrel for contacting the expanded inner circumferential 
surface along the entire length of the axial passage. Movement of 
the impactors is ultrasonic. 
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AMENDED CLAIMS 

[received by the International Bureau on 27 July 2004 (27.07.04); 
new claims 24-49; remaining claims unchanged 1-23 (4 pages)] 

moving an expansion mandrel through the tubing for radially expanding tiie tubing, 

the mandrel ciHnbined with Ihc impact member so that the impactors contact the inner 

circumferential surface along the lcng& of the axial passage after expansion. 

21 . An apparatus for treating steel tubing comprising: 

an elongated section of sted tubing having an OD and an ED defming an elongated 
axial passage through tfie tubmg; and 

an in^t member xnovably positioned in the passage, the inq>act member mcludmg 
means for impacting the ID of the tubing sufiScient to mcrease negative tensile residual stress 
at the ID. 

22. A method for treating steel tubing comprising: 

providing an elongated secticm of steel tubing having an OD and an ID defining an 
elongated axial passage through the tubing; and 

moving an impact member flirough the passage for impacting the ID of the tubing 
sufficient to increase negative tensile residual stress at the ID. 

23. A method for treating steel mbing conqnrising: 

manufacturing an elongated secticm of steel tubing having an OD and an ID defining 
an elongated axial passage dmugh the tubing; and 

positioning and moving a mandrel ttm)u^ the passage sufficient to increase negative 
tensile residual stress at the ID. 



24. An apparatus for treating a wellborc casing positioned within a wellbore that traverses a 
subtecranean formation^ comprising; 

a support member adapted to extend into tihs v/eilbOTe casing; 

an in^ct mi^ber coupled to the support member; 
a plurality of movable irapactors mounted to extend from the impact member, and 
an impact driver connected to move the inq>actoTS into repeated contact witii an interi(»' surface of the 

wellbore casing which circumferentially sunrounds tte inqjact member. 

25. The apparatus of claim 24 wherein tiie irapactors are reciprocally movable. 

26. The apparatus of claim 24 wherein the inq>act number is rotatably movable. 



27. The af^aratus of claim 24 wherein die movement of the impactors is ultrasonic. 

28. A method for treating a wellbore casing positioned widttn a wellbore that traverses a 
subtenanean formation, comprising: 

a 
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impacting an interior surface of tbe wellbore casing to adjust residual stresses within the wellbore 
casing. 

29. Tbe method of claim 28 further comprising: 

reciprocally inq>acting an interior sur&ce of &e wellbore casing to adpist residual stresses within the 
wellbore casing. 

30. The method of claim 28 fijithcr corq)rising: 

rotatably impacting an interior surface of the wellbore casing to adjust residual stresses within the 
wellbore casing* 

31. The method of claim 28 further comprising: 

ultrasonically impacting an interior sur&ce of the wellbore casing to acQust residual stresses within the 
wellbore casing. 

32. An apparatus for treating a wellbore casing positioned within a wellbore that traverses a 
subterranean formation, comprising: 

an inqjact member; 

a plurality of mo^'able impactors mounted to extend from the impact member; 
an intact driver connected to move the impactors into repeated contact with an interior surface of the 

wellbore casing circumfcmntialiy surrounding the impact member; 
an expansion device coupled to die impact member movable along the iutenor smface for radially 

expanding the wellbors casing; and 
the impact member positioned to follow ihe ^.pansion device througli die wellbore casing. 

33. The apparatus of claim 32 wherein the in^ct member is m a housing separate from tbe 
expansion de^ce. 

34. The apparatus of claim 33 wherein the impactors reciprocate radially from the housing. 

35. An apparatus for treating steel tubing comprising: 
an impact member; 

a plurality of movable inq)actors mounted to extend from fl).e impact member; 
an impact driver connected to move the impactors into repeated contact with on interior sur&ce of die 

mbing circumferentially surrounding the intact member; and 
an expansion device combined with die impact member and movable akmg the Interior surl&ce for 

radially expanding the tubing. 

9 



AMENDED SHEET (ARTICLE 19) 



wo 2004/026017 



PCT/US20O3/O25742 



36. The apparatus of claim 35 wherein the expansion device and the impact member are in a 
common housing. 

37. The apparatus of claim 36 wheroin Ac impactors reciprocate fxoxa fhe housing. 

38. The apparatus of claim 35 wherein ^ steel tubing comprises: 

a wellbore casing positioned within a weUbore that traverses a subterranean formation. 

39. A method for treating a wellbore casing positioned within a wellbore that traverses a 
subterranean formation, cOiiq)rising; 

providmg an impact member for travel through the wellbore casing 
mountmg a plurality of movable impactors to extend from the impact member, 
driving the impactors for repeated contact with an inner circumflBrcntia] surface of the weltbote 
casing; 

movmg an expansion device tbrou^ the wellboie casing for radially expanding the expansion device; 
and 

Tno\'ing the impact mender through the wellbwc casing subsequent to the expansion device so fliat 
the impactors contact the expanded inn^ circumferential surface along fhe length of tbe 
wellbore casing. 

40. The method of claim 39 further comprising: 

pro^nding a housing for tl>e impact member. 

41. The method of claim 40 fiirther comprising: 

reciprocating fhe impactors radiaUy from the housing. 

42. The method of claim 40 iurther comprising: 

rotating tbe impact member. 

43. The method of claim 40 further comprising: 

reciprocating the impact menibers and rotating the housing. 

44. A method for treating a wellbore casing positioned within a wellbore that traverses a 
subterranean formation, comprising: 

providing an impact member for travel through the length of the weObore casing; 
mounting a phirality of movable impactors to extend from 0ie impact menrt>er; 

10 
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driving the impactors for rqieated contact with an inner circumterential surface of the weUborc 
casing and 

moving an expansion device through Qie wdlbore casing for radially expanding the wellbore casing, 
the expansion device combined with tfie impact member so that the in^ctors contact the 
inner circumferential surfece along ihe length of the wetlboie casing after expansion. 

45. An apparatus for treating a wellbore casing positioned within a wellbore that traverses a 
subterranean fonnati<m, comprising: 

an impact member movably positioned in the wellbore casing, the impact member including means 
for impacting the JD of the wellbore casing sufificient to increase negative tensile residual 
stress at the ID. 

46. A meOiod for treating a wellbore casing positioned within a wellbore that traverses a 
subtemnean fonnation^ comprising; 

moving an impact member throu^ the wellbore casing for impacting the ID of the wellbore casing 
sufficient to increase negative tensile residual stress at the ID. 

47. A method for treating a wellbore casing positioned within a weltboie that traverses a 
subteiranean foannation, comprising: 

positioning and moving an expansion device through the weUbore casing sufficient to increase 
negative tensile residual stress at the ID. 

4S. A method for treating a ^r/cUbore casing positioned v/irhin a wellbore thcit traverses a 

subtenancan formation, comprising: 
radially expanding and plastically deforming ttie wellbwre casing wiOiin the wellbore; and 
adjusting residual stresses within the tadially expanded and plastically defonncd wellbore casing. 

49. A system for treating a wellbore casing positioned within a wellbore that traverses a 

subterranean formation, comprising; 
means for radially expanding and plastically defonning the wellbore casing within the wellbore; and 
means for adjusting residual stresses within the radially expanded and plastically deformed wellbore 

casing. 
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